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Techniques, systems, and computer program 
products for transmitting data between a computer 
system and an external printing device. A technique 
may include generating a data packet in accordance 
with a communications protocol such that 
generating the data packet includes encoding the 
data packet according to a second layer of the 
protocol in a frame format according to a third layer 
of the protocol, transmitting the data packet from the 
computer system to the external printing device 
according to the first layer of the protocol: and 
decoding the data packet in accordance with the 
second layer of the protocol. The protocol can be 
defined to include three layers. In that protocol, a 
first layer may define transmission line, transmitters, 
and receivers for transmission, the second layer 
may define encoding and decoding, and the third 
layer may define a frame format of the data packet. 
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^^8- 1. 

^a] SsLS^oll af^ Ti(|olE| 3fl^l# ^^#ir *S:X1 - #7l SSSfi °_5L, 
^-7} 3MB) *fl?23 %\&7], ^ ^7l# T?^Rr ^ 1 ^; 

t%[*)t% sfl^<>l 01=7^ Tf ^st-ir XI 2 gj 

^^M, tll^Bl 2fl^# ^sKr ^lfe #7l Xl 3 f^l = ^^3 -^-^H 

Xl 2 #°11 #7l uflolB) ^Jia^sRr <&Xm - ; 

xl 1 - ; 

SSSfSl X| 2 f^l O}-^ ^'-7l afl^ ^^5}^ #31 

3^8- 2. 

^"71 S]^- M^ig FPGA #*HH -S-71 HiLMS^l X| 2 # ^ XI 3 ^r^Rr 55* ffc? ^He] £ 

^T 1 * 3. 

X 1 %H1 A^H, 

'^71 TSnol^J 2 7H^ XI ^ XI ^S- ^^M, XI 1 XI ^ '^71 ^3 Ali^oflA] #71 ^ #*1 

S] 01*1*1 tlMBH tfltt ^1^ C H, XI 2 Xl\S£r XH ^iL°11 « Xl\3*l ^ til # 

XI 3 #xi sa<H^, 

27j\<q xi^ A o > yl jq^bi a1^o.jl«.b1 #71 =51^ #Xs<X #<a<?l <£&?A cime) xmxi 

til ol El 
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XI 1 *M SSM-H, 
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^ 1 5a 

^7} 4 1 IEEE 802. 3z 7]7}v}o]B. 4| 1 -f^ n^ef fl^fe ^J-§- ^'AS Bj-i? ^ wj- 

7. 

^ l %H1 5a°H, 

^ 2 #£ 8B/10B-tlia^ ^ fl-^si-fc- ^ ej-if cflol^ ^ w Q >tg. 

Ut 1 * 8. 

^ 1 %hi 5a°H, 

3^8" 9. 

^ 1 5a°H, 

^T 1 * 10. 

E)^. ^ #ir H 0 >^. 

11. 



12. 
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4 8 *M & <>H, 

-8-71 ^} ©Itf^ H^IS ^Sffl i^gEM, -8-71 S€S iiffl 3**1 Zj-Zj-.fr -8-71 H= 

Ht 1 * 13. 

*ll 1 ^ ^<JM1 tfl«fl '8-71 ^SJeL#51 *fl 2 ^ ^1 3 ^ tcj-c} ^ <SW^ _¥_*l-#ir 

^■71 =SM#5l 7^1 1 ^fr T^lolEi Kfl^ *J*# 2}°J, ^71, £ ^l7l# fWH, 

4>7l «SS#51 7^1 2 ^fr ^7l THlolBl Sfl^ ^57^ gj fl^^M. 

^-71 5£st»-l *ii 3 -8-71 i*Me] jfl jsei s^i<y fl^tH, 

-8-71 *\] 1 5]-<?|fr -8-71 = *fl 1 ^ T^^fe 

14. 

4 13*oMl ^a], 

^ H^^ ^1 S^H, '8-71 ^ Hfd 1 !, 1 FPGA -8-71 SSEI51 ^ 2 ^ ^ 3 f 4 ^€^r 

^^8" 15. 

*)1 13«oHl sa°H, 

A 8-7l Al^tg^ 27fl£l *fl^ ^q-Sl xfl^o,! uflsfl sqj=L ^a]^H, *ll 1 4^1 ^i^fEi a^ 

^d^S- ^fe Ali«|. 

16. 

^ i5%Hi sa°H, 



Ht 1 * 17. 
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All 13 %H 91°]*], 

#7] ISEfS] X|| 3 m\ Hefl°J H2fl<a 711*1, 3MBj ^-S, ^ Hefl°J 3£*J-*KE-S=- c^IeI sfl^ fl- 



18. 

4 17 «H1 91°]*], 



19. 

4 18«oHl 5U°H, 



20. 

i7*oHi sa°H, 

A]^al^ ^ = t l Al^Eflol S e]^ *KA] ^ ^Aj«> olrzs ^ 7 > ^ 

Se]^ Aj-^s ^ 4>j : ^-g-A e !( inter0 p erability )^ afl^s^l ^1 sfl, S-K C ^1H^1 tfltt a^(standards), ^1 *1 ^ S. 
511 °1^ (framing) ^tH^tr ^f-AJ-g- g_^o] /§/§^ ^ oiuf. <^|s- s-o}, -g- xl ^ ^i(USB; 5.51^ ^5^51 

USB Implementers Forum, IncS^f ^]-%-7}^-fl JfS(deployment)S ^a]e| g.^-^ 711^-8- ^^fU Ali^af ^wi Aj- 
?>sl ^a]^ ^sfl 7fl «T-=l 5J0IC}. 

# 3£^Rr «o>^ ^ 7flAl«>u}. <g Bl°1lAl, ^=El Al^^a)- <q^. ^5]^ Aj-Al Tlo,! ^| E| « «o>^ °1 *fl ? 

^^T. A>7l « G >^^ ^A] S^fo]] tq-e} tflolEl Sfl^A^ AjAj^ rj^ > H SS ^ol ^ 1 t^-E} ^-=-B) O.^- 

El h^eJ ^ ^|olEl 2fl^l# Ai^^ir ^7-11, ^ h ^^^ ^ 2 ^^| rc|-ef ^1*1E^ ^^1^ v]=L^^ ^7^]^ S 

5SIt^ t^oIe^ J^^PJ Al^* Ai^ sq-ol, Ai^7l (transmitter), ^ ^a] 7 1# tT-^SHt ^ 1 #; rflolEl 4 



- 5 - 



^7fl44 10-2007-0065348 



44 ^la^l qa^f 44 ^Br 31 2 4; 4 3M4 s|i44 ne-jjo] 444-& 31 3 44 S44^4 ^4^14. 4 

?] 4^14, 3M4 444 ^4^Hr 44^ EJEfSl *(| 3 4°11 44 ae|oi £ ^ h^£#4 31 2 44 31*14 
444 Slid^fe- 44* ^444. 

44 444 44 *144 ^i#4 3x4^ ^ oicf. ^ h cj^ FPGA 4444 =js.P.#<q 4 2 4 4 3 

44 444 4 Si 4. 31*41 afl^l^ 27flpq 4 4 ^ ^44 ^ o i ^^ > ^ ! o. =g =^ A^ig o_i= jfE] 

44 = 41 i4^4 o^lxl 31*14^ cfl*V ^ig-^ 314*14, ^ 2 44^ 314 ^iL<^l 314 444 44*14. 244 44 

4 444 4^4^44 ^ ^x^4 <aS^ 31*14 *fl^6fl 441 « 4 44. 

31 1 4*14 44 HS£-^(Fiber Channel Protocol)^ 31 1 431 44 44 4 t 44. 31 1 IEEE 802. 3z 714 
hHH old'-jl (Ethernet) = ?-£#4 31 1 ^ofl 44 fl-^ 4 44. 3| 2 4^ 8B40B-45? 1 3 ^431 44 45?-^ 4 
44 4 4 Si 4. 4 2 4^ 4*H 44 5LiLS#P-l 31 2 #4 44 444 4 4.4. =SSf^ Til 3 431 314 
S3l°3 31*14 45*1 = 3l9J 4 *K start of frame), 31*14 44, 4 = 31*3. *S(end of frame)* S44514 fr 

4 44. 31*14 44^ 4444 444 = 4E 44 444 (association)^ 44 °144 31*144 44# s. 
44^4 444 4 44. °H4 31°44°1 44€-^ 44 444^ 4S(de P ioyment)3l 4^44 *14-ol44 

4 44. 31*14 444 44 444 =4H 444 444^4 444 4 Sis, 444 i« 44^ 44 — 

41 44314 - a 4 E 44 44431 4444. 

a 4& 4314, 4^44 34 44 44t =S£g4 31 1 44 44 4^4 4444 (electronics)* 4t 44^ 4^ 
44 S444. 444 4^44 4 i 44 4431 3411 Hi?-£#4 4 2 4 4 3 44 44 44 4444 444 

4 444 it^fe 44-1-4 4*34^4 4^14 ^1 l 44 44-^ 4 i 4^1 tq-4 ^-444. £££t-°l 3 

4 4^4, 4 1 *4 444 444 4*fl 44 44, 4471 444# 4444, 4 2* 

^ ^loiEi 444 457^ 4 4^-44 4444, H?.£#4 ^ 3 #4 3414 2fl44 Hell°J ^44 4444. 

4^.^11-4 444 44 444 4^34 Itt 4 Si4. 44 ^li^4 ^4 =4^ 441- 4 itt 4 4^4, 44 H 
4^ 44fe FPGA 44^14 H?.£f2i ^ 2 ^ 3 *4 4€^r4. 4i^4 244 *m ^ 444 4^^1 tfl^gfl 

44 444*4^4 4 1 4^4 ai^^i o^jf.^ =^ 4*1^4 °1^14 ^l^t^i tfltt 

44*J= 4^*14, 4 2 44 4iL4 314 44-^4 ^^^14. 27H 4i ? 5^s44 44 44 

a ^fjsi tint] ^fl^i 4°J4 4 $14. H?-£#4 ^ 3 *4 tfl^ =s||<y ^44 341e1 ^401 n^<y 7 H4, 31 

°1H 44, « HBll<y *s.^r it^ 44« 4 44. 3H*| ^44 44 444*1 444 44 4^-4 

*TI 44 *144 34144 ^4* 44« 4 44. d 144 3M44 44§:-& 4^fl 4444 4S^1 4 

s44 44-^1^ 4 $14. 31*14 444 44 «144 =4E iiffl 444 444^-4 44« 4 44-4, 
s ^ 444 44 = 4^ 44°114 Htm 4^ ^-t4°ll §11444. 

444 4^4 4 714^ ^V44 44 <>144 4^3*1 44^^-4 ^44 4 44. 3414# 444^ 4^ 

344 44 S44S4 444 4 44. H^s^, 344°1 Ji4$ Ji4^(higher-ievei) 44 4"1^* 444s 
4 444 4 514 '4i?-4(thin)\ 47l ^44 44 4wl^t »1^»1 -0-444 «ll £ -^1 44 444^ 44 4/ 

a^r 4£5l Hi-g-^i 4*1 ^4. 444, H£St^ 4^4 el^ 5?]o £ 3414°ll 44 444 444 4 

°144 44. ^°1, °144 344^ S413 4444 ?144 4 4i3-4(4, 444 444 HSI «H444^s 
34144 S-^^l^r f^?Hl H^iEj ^ofl PjsH 444), 3414# 444^ 4444 44 444^S a|^44 
44 44 4 51^4*1 A45l7l 4^*14. b c 4, ^ 4^4 4 4 ?>^(«i« 2 4^44)^1 44 ?--4 

4 iff 4 44. <i» ^°1, ssit^ =4J=il^r 444 ^1 44°ll 44 4444 341 tl# -Q-44^ 4^4 4^ 
4 Haiu Aii^oflA] 44444 A}-g-^ ^ 510.ni, 444*1 *1^4 4^44 ^4 444 4 44 4 

^*14. 5S£t^ 4*14 4 4 SS£^(*14, 'FCP') 74V40IC h^s#(«]*>, 'GEP')(IEEE 802.3ae 10 

444°1= °144 3£^r iEfe IEEE 802.3z 47>4 0 ls °144 J£^)4 4^4 444 4 44. 444^, °J44 4^ 
444 HSSf«l wi4!444 444 4 44. HSMI^ FCP 3ife GEP44 44 JI^s 4 47l 4^°11, 4 

zl4(off-the shelf) 44^*1 444 4 44. a4, fcp i&^r GEP4 44 4^1 314 444 fcp ie^ 

GEP4 444 44 iL4 4^ 4^ 4^4* -S-444 ^^4, 4^^4 44 ^41^, 444^s "14314°! ji 

444 4413 4^4 44, 4^4 FPGA(4^ ssn47>4 7l|*4= 4341)4 4*1 ?m4 ^sf *144fe 44^ H 
S£ft 444 4 44. 

44 *144 44^1*4 444 ^4^lfe JE.?l 4 44 44^-4. 4 ^44 4& 44, 44, 4 44^ 4 

44 444, 5L4 4 444°114 4444 4*14. 
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-HANI 

£ 1* H4E= 4^(100)4 fl-^olrf. «5IJ= 4^(100)4 ^ 444(105) 4 444(110)4 S444. 

44 4471(105)^ 44-&415, 120, 125, 130, 135, 140, 145)4 _^_44 444(110) A}«>H*1 .y-tfl^ 4^4 

o^IaI^Ic}. 44 4471(105)^^44 44 4(110)4 41^ (face) (150) 4 44 D 44^51 44^(115, 120, 

125, 130, 135, 140, 145)4 4444. 44 444(105)t 44 , «9H 3=fc- 44 44 4£*(115, 120, 125, 130, 135, 
140, 145)4 444 4 $lfe 4^ 4444-b ^44 JEfe- 44 -&4# 5^4^ 4 $|4. 44^(115, 120, 125, 

130, 135, 140, 145)* 4^41 S4 = 4^r 444 444 714-^ 4 444 4 $14. 4# #4, ^tt(115, 120, 125, 
130, 135, 140, 145)* *4, 4 6 l3.S^^SSH ^l.it- 4 $14. 

= 44 444(110)* 44 ^#7l(155)# 4444. 44 ^}#7l(155)ir 44 444 44#(115, 120, 125, 130, 135, 
140, 145)4 44M- 444 4 $14. afltt *<H, 44 4#4(155)t 3^1*1^(150) 44 ^44 i^lEaj ^fl 44^(115, 
120, 125, 130, 135, 140, 145)5] 44^4 44# 4#4fe 414/4444 4444 4 4 $14. 

44 4444(160)4 h5]b] <j?V44(110)J5-S44 444 fl4€4. 44 4444(160)fc- 41#(195) 4 ±.% 
(minimal) 4444490)4 44 =-44 444(110)4 ^444. 44 4444(160)^ 4^(100)4 44 2 .=1E 4 

44 444 4444. 44 4444(160)^ 44-447V4 4^4 'Use] ^41 u}-4 ^sj4^r 44 444 4 
°1e] =^4' 444 Stf 4 $14. <iS ^4. 44 4444(l60)t = E Jt] 444(110)44 = 44& 444fc- iH 
£44 4 414 i = iE44# 4444 444 444 4^4J 4 $14. 

44 4444(160) 44^ 444 44(165)7V 4)44. H4H 444 44(1654 H4H 44^4 44 = 4 

Ei 44 444 41^# 444^ 44 444 444 44 4444. 4-i- €-4, = 4E 444 44(1654 €4 41 
^ 4 s. 4 (RAM) 44^4 444^1 4 $14. = 4S 441 4^(1654 444 444-i: 444-1 4441 44 44 
4444(160)4 44 44^S 4 $14. 

44 4444(1604 *H-frQ95) S 4444(190)-!- 3444 = 44 444(110)4 4444. 44 4444 
(160)t- ?1414(195)4 ^f-4 341BM; 444 4 $ls, 444^1(190) 44^H4-] Ss]H-8- 341b]-!- 

4 $14. *H 444^1(160)^ HeiB] 44^> 1 (iiO)P-5 : - 44^1^ ^l d l^# ^44^ 4^4 s]?-(^m ^4 *1^1 
.x] ^t^ti oH*m 44 ^/a^ Td^B^v o^jl, ^H}7lf 44 <=1§-4^1 44 4^1 44 °1^14 fl*H "9^ 
7} ^]4^S4 ^1# H4tg 4^1^4 4^H^-*1 dioiE^ia ^ai^ ^ aixi 4^, £ 10# ^s^s. i.4 

44*1 7]]a1e]^ ^|o]e] ^H)# 7I-4 4 $14. ^1# w^, 444^1(190)^ 4 6 l3.s^^l4, ^4471 
(transceiver) ^ n)l£il^ ^44^ ^-^S-ZL?gy}^ ?\] 0} e <>| E fl <g ^ ^4. ^44-*l(190)fe 4 
4^(11041 ^44 4 $i<H, SsiEi 44^(110) 44^(110) ^4 4^, 0 ]H7F ^7ll wi.4^£^ 4 

44^1490)71- 4e] 4 4 $14. i# w4 =4e] 44^(110)*] 4^ =4^ ?-44 444^-4^ h4h] 44^8 a?. 
^14 ^4, ^ ^44^1(190)^ ^ =e4] 44^(110)4 4^41^4^ 44^ l0 11 ^44 4 $14. 

o)v]*}$] =ei^o 444471- ^441 S£^4o4 4«S4^ =4^4 ^H4^4, 444^1(160)4 44 
4^1490) 4°Hl A i 44^1^ 44, ^ 444*1(190)-^ ?14144 ^44^ 44^1^ ^01^5 ^a]^j7 H ^ t ^ 
(110)^14 H^.H JjMje-s} 4°H B 8 (firing)*! *41^|£4 til*)^© *1444. 444, ft«H P *441 341^1^ 
^ *414 341b]^44£]^, ^is^l 041*1 3HE447W1 ii4 44*l ^^I44t^^5?4is] d a4?4 °M4 

H]S]#ol 4^o] ol^^l ^ S o]u)*] V\]o]^ ^.^53 - ol u}; xl^u (dclays)7V ol ^. xl ^olt^l ^ 5U4H1# 

ft^, *l$i4fe H4— 47H 7J_^-«.^ ^s^l 314¥!); ne] ji 0441 ^oi^ 444^1(160)^1 °]4 ^4 

4 47]^1 444 4 $14H1# °441 ^41^4 341tN ^44 43^4^ 447H] s]4 44^); 44, ^ 44 
4^1490)^ *414 4144 444 4 $i:nHm qan ^ o] ^ ^^1^ ^01^(195)^ ^ ^^4) 

*444F 4l4r 4°11 H# d 1^41 41^°11 44 °J£i5! ^§4 4°H^*1 6 41^1^) H^Ei^5L4 *441 44] 
« 471144. t^H 444^1(i60)-tr =4h] 44^(110)^14 *1^144 S4^4 44444 4 $14. °14 44 ^Hl 44, 
44 4444460)^ 444 4 4 (leading edge) S4^r 444^-, ^44 444410)44 °M4 =441 444^ 
4 44 4(195)4 44 444 444# 444^4, 4444 5L4U4 4444 4 4 $14. 

44 4444460)^ 444 44 447](i05)# 44 4444 44 44 44 44(just-in-timc) 444 S44 4 A 
44^4 H44 444(110)*-S. 444 444# 444 4 $14. 44 H444 $1 44444, H44 444(110)^ 
S444 444 44* 4447V S44 444(110)4 £444 44 4444 444 444V '444^ 44' s 
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^ ^lt ^7]5L*\ 3>-g-§ ^ flr*. Ji ^SHHA], o^a! cilolB!^ <>H*1 31 °] ?\ IL^ 3 7] 

^r*^ 1 #3 ^sl*! S-v., = ^3 ^K-^H ^oi^7V ^ 35]^^ Sil^. *H = 5]^* 4l€ 

*^HH =^1^ tiM B|t- ^]ol^7l =5]^ #-^H r^sv nfl^xl 511 7H ^7^*1, =5]^ #*7iH Hf^H 

tlM£)*r Bfl*m tH*>lE)e ^-g-^ fll}. ^|olE|, ^ Hfl7l=| ^ <>1 E] ^ 

Hl^t^^ £^ HM^M -^Cf. A^Jj^o.^ =51E| *HMN H«t £-*V3 ^clBjt tl-A^ ^]olBi o] 

^ ?-ii^t-t *7}^ *IMB) iL^ ^*rt ^ol^olrf. o^xl cfl fe*-^l a] ^ ^ 

S. ufl&ofl, efl*l€ ^jol^jLJf-E^ JifiJes] rflolE^ir ^|o]e]7> H^b) «Ff ^Hl & nfl S^JL h 

^Ff-^QIO)* ^^^1(190) 51 ^ fflS-xi]# 5I-7I nfl^o^ se]^ ^-f ^(llOH S* ^ -g-^-S. 

<?- SM. = ^ ^Ff^dlOHl *}-g-=)fc- pfljaelii S* ^ sit]-. ^.^611^, =5]E-1 

^-f^(HO) ^€5]t ^Eflsl PdJielfe- ^xH>^(190)^ ^Jf ^ ^ $lt ^E.- = .^.n^7V^ ^1^1= ^e|oi 

(FPGA) ^^5lS(IC)Sl ^JJf «lri. ^(UO)-S: ^^tt "l-§- ^ -ffl^lM 0 !^ ^^1 ^"t *>-f^(110) 

Sj~f^S (110)^1^ FGPA# St 3£f-#t c}^r^ H^E] Bj--f^(HO)^ fe^ tfl^^2] ^7l^ 3} 

a] olu].xl r=1]olE^-^ 7^1 ^4r(scalable transmission)-!: $1-$-^, ^7] FGPA# SS^r «W o]^-P^ ^o]^-^ 

<>l-8-«H TSflol^ ^^2]^ ^7H>^)(190)# ^tt^r 5a^. 

£ 2 ^ £ 3-gr SH-^(IIO) £f S ^-741#^ nfl^-i: M-e^c}. s.^, £ 2t ^^^S^-^s] ^-f ^ 

dio)£ q-Bfiflt ^ 3* ^^s^si 5-v^(iio)-& wva^. 

^f-f^(HO)^ sfl 01^(150) A <H1 S^(205, 210, 215, 220, 225, 230, 305, 310, 315)^ ^^^r 

^^.(205, 210, 215, 220, 225, 230, 305, 310, 315) AA^z d l ^ H^H ^^fl-i- S^?l^-. #<H. 
ff.§€-(205, 210, 215, 220, 225, 230, 305, 310, 315)^r ^3.^1 V_#*l tl^ <HiSlM# ^4 S^"^ ^ Sl^. 

JZ1-C205, 305)* €^(320)# §»J-Ai Hfl<gsl.cf. aels £L-&(210)* €^(325)* ^ *V£&t%. H^IS 
P.&C215, 310)* S^(330)# ^« 0 >P^. uflt^cl-. =5lE ?.&(220)* ^^(335)* ^-^ H^E P.# 

(225, 315)* ^^(340)* ^e} ^^^S nfl^^4. H^lS £§(230)* ^^(345)-gr ^ nfl^€4. ^^-Sr W =Sl 
H SL#§-(205, 210, 215, 220, 225, 230, 305, 310, 315)^1 «H1* 4l»li(150) *S H^IH ^^(235)^- 

^ ^-tfl^i=Kspane). -frS HelS °J^(235)* P.-&(205, 305)^1 $lt =e3E ^ft?.^ ff.§(230)<^ 

^ SSS u^s £ SJ-rfl^ir >M|SW(longitudinaD ^-(W)^ 7 a%4. 

SelS £ -s ( 205, 210, 215, 220, 225, 230, 305, 310, 315)* ^^^1 ^ t-^(components)# =^Se|-7l ^ 

n u.^ ^^-u-oil tS« ^ Sl^-. H^S £§^(205, 210, 305)* 3ll°li(150H tflsfl ol^^ 7 ^ 

^ ^^11 ^^H *H 1 H^H€r|-7| flsH A)] 1 aals «. ^ TjfJ-Jf^ Jf^sJ ^ JZ^f 7 (215, 

220, 310)* *H ^w 0 > r^ sfl All 2 =^E*|-7l 3 511 ^1 2 H^E Jf-AH 71^^ ^jr^ ^ ^jt., h^c ? _ 

§^(225, 230, 315)* #*f| ^^o 1 - ^^^r 0 !! tfl*fl Afl 3 ^Sfl ^1 3 £SS ^r^fl TJ^^l t3£li *r Xi r t 

J£ 4& ^l^i, E-&-&(205, 210, 215, 220, 225, 230, 305, 310, 315)^1 nf-* E-&^l^sl ^ h5]c «. ^ 

51 Hfl 71 51 (columnar) 7l^#ol ne]E JfAfl It^rti ti£« ^ «i« #^1, ^ 1 

olft^ «.Afl^cl rf^^) OLS wfl'gEliLS- # t ES^(205, 305)# S^tt ^ ^ 2 H^H 

^-^ Tltl-^rt SslS S-€"(210) ^ iff ^ $1^. S-€-€-(215, 310)* 4 3 ^ 4, 5, 6 TitHf- 

t 7]-7j- E§(220, 225 ^ 315, ^ 230)-&- SW 1 ^. "fl^l * A lAS Sea= 7fl#o] ^^-Jfs ^A^^ci^*] 

O^lA] ^clEHMi^l iJAl ? l 2,^J# gj7, A-H S «J-*j= ^(W)# 7] <g^ft 7}oHl 7 > 

T^AiolAli?! i£^r €r^sW «tr =^ = 51^1 ^*(non-printed) °J^ES ^#^1 (back-to-back) ^1*7} ^aIs! 
a =5!S E-&-&(205, 210, 215, 220, 225, 230, 305, 310, 315)5} n-f-* £1-^^51 ^ ae]c Jf Afl-^ 

si ^h 0 > 5i7Hi 7)2,^ «-Afl tj^^i ^-i^ ^ xic}. -^m i ^i-^t ^m^i ^ 
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Jf-^l-i-ol 5L#*(215, 220, 310)4 S4J= 4 54r#(225, 230, 315)4 44^4 4lr 44 44S *] 

44 4 F-WC205, 210, 305)4 i£*H&4. ^ 2 =€S 4*11 444^r *1^4 ^ = 4E 47flw*l F- 

4#(205, 210, 305)^ 4^ ^ £§#(225, 230, 315)4 44^4 4^S 44 44^ *1^4 4 $1 

£4 &I^ir £4^(215, 220, 310)4 S4?^4. £4^(225, 230, 315)4 Xl 3 444# 4 A d4 4 $14. fl*l<^ tftfl 
4 *144 ^ s^(net effect)^ ^44(110) 44 =a<= 4 *fl# 4*1 $ 44 4^-44 = ^£4 - ^ 

4 SfltfJE* Jt44£S ^7H44 ^§U, £tt?1 S4£ 4*ll#4 44 ^4iL4 44 4 Sic}. 

JE 4& ^A], je.^^ ^o,! ^ 44 444^1 4^44 *L4J= 44 ^4*11 £ 

S« 4 $14. <*l|* 4 1 5L^£ 4*fl 444^ ^4 44 444# 4 ^4^4 « £ ^ £§#(205, 305, 

215, 310, 225, 315)4 4 $14. 4 2 =4= 44 444t *)1*4 44 44 4441: 444^4 4S€ = 4H 

£4#(210, 220, 230)4 £44 4 $14. 

a 4& *ll£4, £4£ ^Iffil ^44 *1# -Q-il 4 4& -Q-4#4 £4*11 71^^ 5LsiH Jf 4 444*11 S-Il 4 $1 
4. <i« #*i =4S 44#4 ^44 444 s]^- ^*4(extent)44 444 £4*lHl 4^*H £4E ^7fl 7j«HMj « 
S« 4 $14. a 4^ i£*l, 5L§#?q X| ^ 44 ^14 444 4*11 ^« u > 44*1H 44 £4£ 

-¥- 4«41 4^4*i £4£ ^4 444°11 SSI 4 $14. 

444 44 444^ 4444 ^lae] ^44^ *H4 3MH» £4£4fe £4£ *144 44(£ i*TI 

£44H 44 4£sl 444 44 ^ $1^ . ofl# s.^, HflH *]44 *\ 4 (165)4 444 4^4 4^4 44^<?i ^ 
4, 444 44 444^ «1^€-4 7fl444, 44 4^ 44 4 $14. 

£ 4fe fl4^4 444 4^ /H44^S 4444. 44^(110)4 £44 H 

HE P-§#(205, 215, 225)# S^44. H^S P-&(205)^ 4^(L) 4^- 4?- ^4-°-?. <^14€ H^S 44^(405)4 
oj?]]o}^r s*j-44. £^(215)^ 43(U 4^ 4s ^4^s ^1^^ EHE 44^(410)4 «Hsfl«l* S^44. = 
5]H a&(225)^ 4^(L) 4# >1S^«LS <=»1^€ H^IS 47fl*(415)4 4^ 3E?H?44 

SHE 44^(405)^ «1§ 4^(S) 4^ 44^(410)4 ^4 44^ 4^-S <=1^44. s^s 44^(405)^ 
4^(S) 4# =?!E 44*(415)4 ^ 44-S- 45AS *1§4>4. =4H 4^1:(410)^ *1 5- 4^(S) 4# H€ 
s 44^(415)4 ^4 44# 7]^a?_ oi^«>4. 4^(S)^ LiL4 4^-, = 4S 44«405), HSE 44^(410) 
^ ^1 44^(415) 44 444 ^4 °1^4 444(110) 4<=1^450) 44 44^ 44 4^1 ^ 

4 4^444. 

£ 5^ HHS 4^^400)^ 4-§-4^r 24 ol^l ^0]^- x]^s ^.6)1^ O )ul.xl(500) H^-|r 444^ 44 

44. ^44 4^(120, 125, 130, 135, 140)4 H4^* flsfl ^-f^dio)^ 4*1^(150) 44 4a $| 

^(235)4 44 4444. *144(500)ir *414(500)7> 4^(120, 125, 130, 135, 140) 4^1 *44 °-?- H^SEl?. 
^ °144^ 4 $14(4, 444 °H47)- 444 44^ 44 444^s s^s^u}). 

4^^420, 125, 130, 135, 140)4 44 4^44 4(W2)4 4^4. 44 4(W2)4 4Jl $1^(235)4 4(W) il 

4 44. 44420)4 444 42KSEPH 44 44(125)4 44(traiiing edge)4 45]44. 44425)4 444 
?^(SEP)^1 44 44(130)4 444 4&I44. 44(130)4 444 ?>^(SEP)^| 44 44(135)4 444 
4el44. 44(135)4 444 44(SEPH 44(140)4 444 4^44. <>]^ 4^(SEP)4 4s =4S $1^ 
(235)4 4(W) i4 44 4 $14. 4^(SEP)4 4^$J 4 $14. ^14^, ^14^(130, 135)4 444^ 4s S4 

— $454235)^1 4^1^41 47H1 5 ? |E|J - 5-Jtf. 

4^^400)4 44^430, 135) 4°11 444 slsl s^s^ °144(500)^ 4^4. 444 4s $|°14 4444 

24 444 4*14 44 4^1 444 *144(500)# H4l34fe 44 4^4(100)^14 44 4^144 47>444. 

£ 64 444 4s S4J= 444 °144^ 27fl °144 4°14 ^IIM 4^1 444 °M*1« S4^4fe ss4^(650, 
655, 660)4 s#5L# S444. H5.>MI^(650, 655, 660)^ 4°14 HS^^J 44 4/31^ 44^^11 44 

E]ir 4e1 4 444 4 d 14# 4s-^445L4 4434 4s^l s]sfl sl^ 444^s 7i*S4 4 $14. 4^4(100)^1 
4, h^4^(650, 655, 660)fe 44 444(105) 4 4*4(i55)s4H 444 $1§14 4444 4444 
(160)^1 44 444 4 $14. *fl<H 4444(160) 4°114, 4^^(100)4 4*14 ^-ffl 44 4*14 HS^|ig:«l 4 
44 4 $14. ^*i, SS4^(655, 660)^ 4S^1 45B ^-S4 4 $14. SS474650, 655, 660)^ 4s W 

44^ 4/i£fe =-^4^ 444 4 $44r 4* 44^Hi-4 4444. 
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H3^1i(650)#^34*4^-& «144 4*1 4 #4^144(605). ?1M <>144 4 443 * 4*^ 

(stand-alone) 44 ^H^ll] 4 £14. <i* *<4 °H X 1 °14 x l S4(gi* JPEG(Joint Photographic 

Experts Group) ^-«J P SiSi3.^H(Postscript), «4Bl 4^4(PCL), lEt 4* ©1*1*1 isfl <>1 ^| ^| --^*fl«i 4 514. 

4* 44(610H4, *1^44 *7ll*4 *SL<i 44 444 °H xl r^o^s 444^ 444 4 44. °1 

4*1 Tif|«>lE|t- 4444 olx^j 44444, 4434 gf^7l4, 544HiMli4 44^4 443^ 4 

44 4 44. ©M4 31*133 444, i* **i *H4 4*14^ "1-*=^ 2^4 (raster) 4*1 = 4U 4*H1 

p^sil oi^S 4 4* S^S^l 44, 4 a] euj ^i^ej ^lol^s ^ e uj (jetmap) 1^0^^ 44* * 44. «1 

H4 afliE| 041*1 t-IHEM- xllHTS 4*1b|S4 4fl4 Hl^nj 014*1 sijilofl 44 Af-g-^t ^lsq ^ 44 (geographic 
orderH 444* 44(order)S 443* °J ^ alE.^* 444* 44, 4 44*3 *34 44°ll 444* 3 

Euii clulxl r^]cl4# 4444* 431* 4444. IE* ?H^3 334 333* 4^=3 r=i|ol4jL 444 

t = ^3^3 4*^4 041*1 t-noiEia 44* 444 * 44(4, ^m^g 333* = 4 = 43 444 3 3 

44* 01*1*1 33#S 4444). 3S-4, 43(610)34 H? ^liir jpeg SL44 333 ^ *1 ^ «- 3^4 5£34 33 

4 3 33s 444* 44, 4 ^1^4 44 4443 344* 3 33 04=4 ^4=1 0414 ^414^ 

4H4 333 til ol bis. 444* 43* 4444. 334 44333, 333 333* 44 SIA^fil 4 1 44 913 
4 3 4H4 333 s 444 4 44. 

444 =4H 444 4S3 4* 333 333 444 444 4S3 3^43 =4H 4444 4443 44 =4H 
3* 333 3333 44*3 34* 3L444. 

5L 74 44 ^.443 4S3 4^ 333(700)* 443* *H3 333 4€^1# 4444. »14^1 

(700)^ ^^-^(cyan) 44(705), 4* ^(magenta) 44(710), ^ %4(yellow) 44(715)4 S^"44. ^4 
(705)^ ^44-8: H€S4£4 H^s S^4°11 4*fl =4S€ 4 44. 4*4 44(710)^ 4^4-ir 

H4S4ii4 fSS 44*4 ^^4°11 4sfl 4 44. %4 44(705)4 S4S^4 

4^fl*4 iH3-4^1 44 =4S4 4 44. 

01*1*1 ^014-i- 4444 ^1^14(700)4 44€ mn&M720)£. 3.*]%). n°W^ 4444 *14^H-(725, 730, 
735)4 4^^14 ^^S44. °H*K725)fe- 444 44(705)4 a^44 4444 iSE^ 4 
7fl#4 ^^-4^1 4*fl ^4S« 4 44. °H*l(730)fe %4 44(715)4 =4 = 4^4 4a€ 

44*4 «^-4i 4«H 4 44. <^414(735)fe 4*4 44(710)* X^44 4*4* H4H4£^- 

4^fl*4 ^^-4°11 4sfl =4E« 4 44. 444, HMb1# ^144(725, 730, 735)^ 4^14 4 

^?IS4S4 44*4 4444 4s°fl 4^ ^1°14* 444t ^414(700)4 44 ^4°14. 

84 =4S 44 4444 ^il 4^ ^414(4, ^14^1 444 fe- <^144 44(800)) 444 b c 4 

^ 44^1* 4444. 44, 44 44°H4 444 °14°ll 4^ 44*4 4S°il 4^ 44°1 £*144. 4 

444 44 44^144 °144 4^1 H4€ 44^(110)4 44^144 =4H 444(405), 2L4H 44*410), 4 
44*415) 44 44 <>14(SH ufl*4 4 44. 

041*1 44(800)4 44 S4*(805, 810, 815)4 44*11* S444. 4 € S4*(805, 810, 815) 444 ^4*4 4 
?-44 S444. «!4 ^4^(805)4 4 4 ^4(810)4 44* 7l^o^_ 4^(S) 4* 44°^- ^1*44. 

«!4 s*^(805)4 44 ^4(815)4 ^4* ?]^°-^ °1* 44(S) 44 44^s ^1444. 354 ^4^(810)4 44 
S-f (815)^1 44* 7}^Slsl 014 42KS) 44 »1444. ?izj(S)(4 H4H4 <^4I4*4 44 4454 

4 =4S 44* 4^1 44 44 *4<=^1 44 4 7 d44. 

44^1 44*4 ^el4Hl 44 4^44^ 0144 ,4 4401 4^ 5L*^(805, 810, 815)4 444 =4H 4 

4°11 44 =4S* 4 44. <i« *4, d 14^1 44(800)^1 £44 £44 444410)51 44^1* 6 144^ S4S4 
^4, 444 44405)71- 444 4 4 s*(805)* S4J=4jl, 444 44410)71- 444 4 4 s* 

(810)* H4H43I, 4451 44(415)7> 4454 «j€ S*(815)* H4H4 4 44. 

041*1 t-}|o4i# 444* °144 44(800)^1 44« 4 (4^J£(820)^ 5L44), ^l 0 lti* 444* °144 44*(825, 
830, 835)51 7H4 44*141 *j^44. d 144 44(825)4 4€ S*(805)* S444 44 ?>zi(L)^S 4^14 H4H 
44-^4 4 1 o^eio^i 44 .3.4-5- * 4 44. °14^1 44(830)4 44 s*(8i0)* S444 44 44(U4 44 4 
e]4 5£4S 44*4 4 2 431 0 H 44 ^4n* 4 514. 6 M*1 44(835)4 44 ^4(815)* i444 44 4'^ 
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(L)4 4*11 444 I£s]j= J?-^£\ ^ 3 si] 0)0,1 ^ HalJ=^ ^ o^. 0 ] s. ^ ^ o] ofl a] S^js Jf-^s.^ A 1 S ^- 7^ 
44 44?- *14~44. 444, o]v)x] fllolB|# 44^flfe oIti]^ ^=-(825, 830, 835)4 4*14 44 $1444 = 
4S4^r = 4S 4-7fl#-°-l 444^ 4^4 44 4*14# 444^r °1 u] A ] Jf^(800)4 44*14. 

5L 9fe Jf^l] ;I*Hf#4 £-5^1 o^*! i^e]^. 444^r 44*1(900) 444 ^ 4^ 444# 4444. 

oiuixiooo)^ °H4(900)?1 4*11 44 444# 4444^ ^ 44(905)* 3^4. 

4*14# 444^ *1 4 71(90041- 444 ^(4414910)^ 5E44), 4*14© 444^ *144(915, 920)4 27fl 
4 444 4444 3§444. 444(915)^ 27fl?l 44 ^.o] ^(925)4 3L444 ^ £-3x4^ = 4 

— 4444 4444 4*11 = 4J=3 4 $14. 4© #4, 44 21 44(925)4 £44(205, 305)4 S444 4 

4^f 4 4*U, HsiS ^44(215, 310)4 i«h44r 4444 4511, F.fe- = 4E 5*4^(225, 315)4 S44^r 4444 
4*U H^e^ ^ sanKSL 3). 

44 4(920)4 44 44 44(930)4 3L444 ^4 ^ 5fl « ^ h^c 4444 4444 4*11 H4E4 4 

$14. 4# #4, 44 44 44(930)4 = 4s s^(2i0)4 S44fe 4444 4*11, £4(220)4 s4*Rr 44 

44 4*1 £b =4H £4(230)4 S444 4444 4*11 S4H4 4 $I4(£ 3). 444, *144 4*144 4444 
ol44(9l5, 920)^r 4*14 44 44471- = 4 = £l£4 = 4 E 44#4 4444 4^4 4& 4*14# 444^ *14 
4(900)4 44 44*14. 

F _ 64 t?-?-, 4^4*1 4*34^ = £4^(650)^ 44(615)44 44^44 4444 *144 4*14 4444 4 
44 444 44 4444. 4^ 4s, 444 #4 444^ 444 401^ ^0^1 o] ^4*14. 

4^S, 01*1*1 ^01^4 444 44fe H4 E J 4444 44^4 444 *fl444. 4444, 44 4Hfe 2L4 

s 44 ^4-44 4*fl Hsisslfe oi*)^ cfloi^ ^e^i sfl^icf. ^1(610H4 ^44^ ^144 4<^144 44^^ 
##44 tfl7lsH, 71-71-si j=l ^ ^^jq. tfl^4. ofl« ^4, 844 <=41 4 WA 444, nn^l °l u 14 # 

4 sals j^fl ^^oii «B^aL, ^ 1 sb]e «^ ^^6|| ^xg-^t- o]ni^ ^eh ^ ! 01*1*1 ^011 

444 ^ 4 2 47fl ^4"4<=ll *H444r 444 444 4^1 4 2 »144 #4 444 ^ Xi4. *14 

4 # ^ 444 444^ 4^4 4*lfe ^-44 4*11 4^-4^1 4*11 S4^4fe <=144 4°1^4 444^ 
4 $14. ^ns.e| 44 4 g-4 ^lifl 4*H 4:44^44 4 4^4 ^lla4 444 4^1 4S 4 

F.4 4^1^# ^l-g-4^ 4^14 3 = 41 4*11 $14. 444 ^1444 4 4 #4 44 4*g4# W(^ FIFO 

44(620)44, 4^^ H^l^(650)^ H4E 444 44w(^, <^144 ^1^b14 44#H 4444^1^ 
444^ 44#-8r 4^^°1 ^4°lS5fe4 44^- 4444. <i* #4. *1^44 44 °144 4°14 4 = 44 
# ^4 6 1H4 4 $14. 4 444, 3Me-) ?1H44 444^1 444 4^144 4444 ji 4444 4S-4 44-^r 44 
as 444 4H71- ojj^i^ ^ *144 4 444 444*1 44=1 4^4# 4b1-4^ 44# 444 4 

$14. 44(620)44 4^4°1 4444 ^^oiE^oi: sir+ji n^^u|. 44(625)44 4444 4444 4^s ^4 
*1H=14. =l^x\ S44, 44(605)44 ^144 ^<>^7\ 444^ =^4^4 4444. 34h 44(620)44 44#4 
<a4*lS7>ji^£i*i 44(605)44 =^4^4 44^14. ^4 44444, 4#4*1 4^14^144 4^14 

7} 4444 4fe ^4(4^ 44, 4°14 °1444°1 =4 = 44 ^ ^4), 3^ °144 44^1 7I-4 4 ^4, 44 
(650)4 £S^]4r 44^4. 

44(627)44 H44°l 444^14 4^4 ^ 44444 *Rr44 44 44°1 «14444. 44 44 -4^°1 44i 
44, 44(627)44 HS4i4 4444. 44 44 444 4 44, 44(630)44 *144 4*144 *144 44 44 
444^44 444 4 $14. 4#44, ^414 3 = ^ 444 4*144 4444 444 4 $14. 4#44, 4*14 4 
Hfe 444 ^-144 4 $1^4, 44 444^1 44fe 44(625)44 ^14H 4=^^401^^ ^ 4^*14. 

47^44 4444 444 4 Sell 4 (impression) 4 ^14 #44 44 *144 4*144 444 4 44. 444, *1 
44 4*14^r 444 *14^1 4^44 444 4 $14. 4^4 44444, *144 4444 4*14# 444^± 44 $J 
s ell 4 -1 44*1 444 4 $14. 4444 444 44^4 444^ 4 44 *JS-44*1 444 4 $14. *14 

4 44444, FIFO 44 44 44 444 4*14(4© 44, 44^1 4*144 44 4^)4 4 44 4 $14. 

44(635)44, 44 4447V 444 4*414 4^ 444 47>^4. 444^ *144 4*41 444 444 444 
4 4444 4444 *144 4*144 4444 4 2L4H (upfront) 4447>4. 444, 9iH4i= ^1444 44 

fe 01*1*1 ^oiEizi- 444^ =4s 44 4444 4sl# ^lis ^44 4 $14. 4# 44, 4^ 44 4^«- ^ Hl 
4 44(no dciay)7V 4s °J44 44 4^4 444(cntry) 4^4 —4— 47fl 4444 *H44^ *144 4*1 
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* $ltr 33, ^ 3*1 4<3*7l- -fi-Jt ^33 33 H fl# ^ (exit) n 5 JE Jf.^il ;f tg-Jf-ofl 

344tr 333 333^ 4°J« * $14. 41*1 4<S*tr = 3E 43 €1^3 3*1(3^, H3E *3 34*# A}34 
43 33)3 3*43 3^3, 3*1 3 3*t = 3 = 33 3 44# ^44^ = 3 = 3 — 33*3 3 ^ tfloU n}5} Ajol 

« * $14. 333 3*1 43*t 3-34 = 3j= 33*33 33 :n33 33*(^)3 * $1^3 33*^* 
= 3*= 43 3*4t *g=^.s *33 * $14. 

333 3 33^3 ^hse ^l^Jf at-oi^ Aj-olfV wj-xi - ycf. 1:3, 3 343 3 (null) *13il 

-^(placeholder)' 333^ 333 333 *3S- 433tr 334 333 **#3 3 3 33 3 3 * * $14. JE 4& 

3*m, 3=*= 34*^ 3^3 3*i 3 = 3= 43^433 333 ** 3^3 4$*3 * $14. 3# 43, 3°i3 

lit 333 3 = 3- 334 p,i£L^ 3*133 334 3333 434 44^3 33 434 <?1=*H 3431- 434 

* $1?*- 3334. 344# 4* 333 333t 33(637)33 = 3^ ^*ls 3*3 * §13. 333 34333, 3 
44# 3* 333 333^ = 33 4*1& 333# 3*33 333 *(3# 13, 4<y3« 3)3 333 3 $13. 3 
33 3333 33(637)33 33-3 <>1*. 33(655)333 HS^lit 33(627)3 =^3^33 3333. ^33 * 
3333, 33(655)333 ^S-^lit 333 3333 33(637)33 33=3 6 1*?- 3*3 * *33 3 33. 3« © 
3, £^ 333 333 333 333 3 = 3 33 3*35143, 333 3 = t 3^3°1 3 °14 =3334 #*4* 
33 33(627)33 3333(3, = 33* ?H3 It *1*43 St3t 33 3333). ^33 33333, 3(em P ty) 
v^o}-^ o}T2)^\ sfl^*. 3*43 3-^-71- 5L2L3 3 43 s^3^ 3*3 * 33. 

3^3* 33(640)33 =3= ^33 *s 333 33 333 33 33(em P ty)* ^33 * 33. 33 3 

3* 3* 3»3(?- 13 3* 3»3(155))# A}-g-^3 333 * 33. *s =-3E ^33 33 3*3 443 33tr 
3^3 3*^s3, #3, «^ 3^3-1- 13 3^ ^33(105)4 3"^) 3^ ^333 *£ 

* **s« * $a3. 

3^3 3^3 3*1351^ 3, ^1^3 3*S =^3^(660)^ 33 (645)3 3 3 ^3 =3^^ 33&* $13-. 3 

■g-3 ^3 ^-=-3 3-3 g-«3t- ^3(relayin g ) 333 333S * $13. 333 33 

tit 3ff.3 3*1^3 =3s ^-3 ^€ * $13. ^fe- 33 33^*1(160)3 ^ 333 h?3 

3 3*13 ^3- 33^ HS33 3*13 33 * $13. f^lt 33 3 ^-33 -33 3^ (firing-by-firing) € 

*S33 * $13. 51 63 *#JH3 5133 5.^3^33, 3str =3^ 3*13 33 333 3333 ^33 *>3 
33 =3^3 333^ 33(655)3 3^3 3*S 3*« * $13. 

3^3 ^33 33 33, 333 ^^g-^ ft?>3 3 6 13^35i^- ^^3- S3 3 3 

^3 33 se)3« * $13. 333-°-=?., 33^ =3E ^-3€-^ 33^*33 333^3?-^- * $13 
(staggered). 333 3-3^3 33 4333°1 333t ^133 33S13, -fr3L ^333 ^3#-& ^33 ^3 

33 33 =3^33. 

3-s S3— 333 3# 3^3 33 t3 3z3i3 ^ 3^33 3^ 43 1 =3s ^1^333, 33 °133 3 ft«l 
5-33 -H-J: =3H 33 333 3*13 * $13. 3^3, 43 333 33*1 333 =333 33 °1*3 * $13. 33 
333 34 £ 53 £3 33, 333 33 -S-3 33(SEP)^ -frs. =3= °J 3 (235)3 3(w) ii4 3^i, 3^ 

(130, 135)^ 33(235) 333 3*133 33^s =3 = 33 °1*3* $14. 

333 =3E 3^333, 3^3 33 =^3^(660)^ 33(640)33 4^- 3#3 33 333- 333 * $14. 33 
33^ 3^ 3«3(£ 13 3^ 3«3(155))# 3-8-43 333 * $13. =3= °I33 33 ^3 3# 3 3^ 3 
3 H33 33 43^ 3#3 *5L# 333^3, 3# Pr3 33 3^3(i 13 33 *^3(105))3 333"^ 
S3 333 * $14. 

a7l 33 3 3^ 333 4s H^iJ= 333 33 33# 3*3-3 33 33^r 3333 =-^3°l 3*4 * $13. 4Jl 
= 3= 333 4* 3^3 33 3^-4 eljl 33 ^3 333 233 3^34 3# 43 3, ^3 3#, 4^ 3 
f,Ss 4^ 3^3 4s =3= 333 33s *33 3*13 * $14. 3^3, 333 3#3 333 =333 3*3 

* $13. 3 34, 3^3 33 SS3i(660)t ^3 3w 433 =-433 *^33 333, ^3(640)33 a: 3& '3 

* 3*3 33* 334 * $14. ^33 «33, 3^3* 33(640)33 a 4& '4* 3*3 33* 3343 333 
^3 3* 433 =33* *4§ * $13. 
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<a« ^fia|HH, o]v]x] i^olEjfe HIH^l 7lJi^ 444 4 $14. U4 4«°H14, = 4E ^fl 

selE T2.-g.6fl rflsH ^5>^ ^ o^c}. ofl* so}, h^e A^en^A-l Zj-Zj-o} h^e £S ol 2 7fl S-f 5} 5^4S 4 

it* swa, 44^-4 4§u s-^s satf. 444, ^i#^ ^ ^?j4 # 

«; ! «- ^i^A^n Q6]] t^a]^ Ali^C^) S^AH Xl^Jfl: 5>7l iL4t) ^xfl 7|^-«-s #4) A 

^S|±r 3*1 ^l^S 7^44 4 $14. 4^ 3*1 *r 4^ ^ M J^fl 444^1 444 4 $14. #4 41 

o. 7fll g jh.^ S troll ^Sfl ^4*S4 3H> <>H4 r^olE^ x^J-t ^ £ 6 ofl E a]e1 a^h] ^ njg.^ 

S^ Til) ol E)* ^MSS. TjflolBl 4& 4^-lH 4*1"§: *H« ^ 5ai=f. 

51 65} SS^it 7fl=T- ^ t tAl^l^^^, U/JEt- 4 d lf> tfl 

a] A}-g-s| ^ $J,c}. s ? ^ i ( 655 )<ii j ^^1(627)^1^ Hel^^r ^]^r%M gife 7flA]«>Al# oj^a?- 4^471 

tic}, A]^Efl a]s 3 3£S7-fli(655)ir 7fl ufl H^U* 7lH *1^?M ^4114 ^^Hr & ufl hb]^ 

4 444 4 $14 4^1 JL43 ^14 = 4*84 n*\Wr 4 $14. 4444 =^1ib 7]\X\& i-A]^., J£t i^S] 

^7} ^*J5]5LS tJ^e] 44#°11 4*14 fAir &4. 

51 104 = 4A 7-1^3 4^H4 q-^-sflt)-. AliFfl(i000)-& 4£ *w}7l(1005), 44^(1010), ^ 

4 ^#71(1055), ^3 *H 47}4*1(1060)# S.444. 

t114 *a>7l(i005)fe = 4^1 ^F43 (1010)5] 4SL e g^(1040)°il cflsfl D ^#^-(1020, 1025, 1030, 

1035)^: ^a>*>4. ^ ^a}7l(1005)^ ^#=-(1020, 1025, 1030, 1035)^ <>i 5^(1007) # S.^ 

4. ^liit|(1007)fe 7j-.xl^ ^£^r ^l^^iL Aj^s. x| ol ^>^-Al(1060)S f^Rr aJs^ ^^*4. -i^ ^#7l 
(1055)t- «W- ^-^-#(1020, 1025, 1030, 1035)^ ^#^2-, <^1^*V ^#^1 7l^H Sel7^ a1s ( e^ 7 ^ 
a]J:(1056, 1057))# ^WRr ^«lT=f. 

H^l^ SH^QOIO)* ^.^#(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)& 44 ^ AS wH H 

HE a^4. P-&4 flfll^ -n-S $1^(1040)^ ^-tflAl^lc^span). 44^ S 

^(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)-g- 44 S^^-sl ^^j-o^ n#^r H^IS ^ ^ ?! 

^^-r}. nalS S.MC1091. 1093, 1095)^ €^(1018)* ^Sfe EHE ^-^fl 

ff.§^(1092, 1094)^ 4^(1017)# 4^fe E€E ^-7fl 7j^-«-* 

71H 47K^l(1060)Tr Ali^(iooO)^ ^4^ ^H44. ?l^WlC1060)fe- =4S *1^14 

3*1(1065)51 3£*>€4. ^I'H 444^1 (1060)fe *H7l d|o]Ei# ^^.n ^^(1065)^^ =4S 

olnl^l «1^^^ °J]^i44. £ 1(H £4€ 4^^]^r, ^^1(1065)^11 8 7 fl «1 ol^ xl ^^71- ^fl^H, 7>7>o] 

ns]E olPl^l tf|s1t S^lrdOll, 1012, 1013, 1014, 1015, 1016, 1017, 1018)^ 441: 44 4 ^5] t = Jf ^ 
444°11 4444. <i# •^ c! H, oi^^l ^^^(1066, 1067, 1068, 1069)^ 44 4^-^(1015, 1016, 1017, 

1018)4 44 ^^4 47fl S^-U-o]] ufl-g-«lr|. -a^l, 7\7\s] H^s ^-^fl S^-U-i^ S e]E n] x] ^3^^ 

TlH 47>4^1(1060)fe JgS(1070)# S444. 'tll^ti ^=(data pump)'^r S4^4 ^4 *1Mfcl» 

^ej^ji ^F4 d 14^1 4^1S. ^|ciEl# 4^flH, iHZifll^ , S.4 ai^r <=>m^ 244^1 

445]^ 7l^r 44 AS 7j^r=14. $J 44^1^lAl |ilir 4*1 v\]5L?] ^All^(DMA) 4^1s 444 4 

u}. rflolti ^S(1070)fe i^I 47fl Tj^-u. ^ ^^}(1065) ifl^>H °1^4 ^-§- ^^.xl i^^s ^ ^ 0 j ^ ^ 

a] n}^ fl^l^rf. ^|o1e| ^H(1070)^r 4^^11(1065)^1 4fe 44^1 H4A *1^4| oi^^] ^|o1e| 

* 444^1 7^J-# ^ tlHB-l ^A(1070)^r 4^4(1065)^1 9Xir v]^s,^ A^A 4^ 444 

5. ^A 444 7l^.A]7l5is 47>4^1(1060)^1 slsfl =s.n^7V^44. 

^2>a1, ^xH^l(i060)^r 4s =4S ^^(1040)4 jfxH 74 s]-jf^ ^6(| tcf^ oi^a] tfl*l^# 444 4 

$4}. TiH 47>4^14060)fe 4^^1(1065)^1 ^?44S4A ^1^4 bI^H 0^14 tll^^l- 444 4 $14. 

4Jl $1^(1040)^1 4 $14514 ^14 4471(1005)^1 51511 ^1^(1035)^1 44^*11 44, ^#7l(1055)fe- 7^1 

4(1035)^1 ?d=l# 4#4s MelTl 43:(1056)# ^S444. A&14 4^(1056)51 ^efl 71^^, 444^1 
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(1060)=- 4*1 444(1071, 1072, 1073, 1074, 1075, 1076, 1077, 1078)S 4*14 5§S(1070)# HSn44 4 44. 
4*14(1071)^: 4^*H(1065)*11 4=- 4 1 = 4 = *144 4^44 4^(1011)4 44 444 = 4= 44 ^4^-4 
ojulx] 444 44^144. 4444072)=- 444(1065)4 4=" 4 2 5^ o) ^1^4^ 4 5 J(1012)4 

44 444 «5ij= 44 444^4 4*14 t-fldlE] -^14 44444. 444(1073, 1074, 1075, 1076, 1077, 1078) 
ir 4^ 4(1065)4 4=- 444 = 5lJ= ojTil^l uljjj ^jfBl €^#(1013, 1014, 1015, 1016, 1017, 1018)4- 44 444 
= 4= 44 444*^ *H4 141 ol^ M^^l^l?!cf, 

4Jl = 4 = 4^(1040)*H 44 44 444(1005)4 fil^ 44(1035)*! 44^*11 44, 4^(1011, 1012, 1013, 
1014, 1015, 1016, 1017, 1018)4 44 444 = 4 = 44 4447> 444 = 4 = 44. 4*1, 4s 3-4 = 44 
(1040)4 44 44(103541 bW-^I ^4 44J5-5L 444*11 44, 44^ ^ = (1070)t- B^SdOll, 1012, 1013, 

1014, 1015, 1016, 1017, 1018)4- 44 444 = 4 = 44 7J4444 4^4 44I7I 444*151 *H4 4*1^14 4 
444(4, ^41^. ^=(1070)=- 4 4*1 44^4 sr^fg 44^ 44=14 44). c d 4 € (dumped) *H 4 404^4^ 
nelE 44Q040H4 45(1035)4 444 ?14*11 44 4*l*1^El=- 5-4 = 44^-*; ^444( = 4 = 44^4 

4 *J44 4 44 : «i« w^, S-^JHH 4*1^ 444 ol^^l tflolEl ^fe. ^4*S 4*H4 = 4 = 44 444^ 4/ 
5£*r = 4 = 44^4 ^44 4444). 4444 40)444 44 444^ 4*H^ 44 44*K 1065) *11 4=" = 4 = 
*H4 ^S^l 4*1^ ^i(1070H i^4S 4 914. 

44(103541 =^Stl2 4^ 44, 444030)4 431 = 4 = *J4(1040)i?-S 4*d4£4 44 4 #7] (1005H 44 
444 4 $14. 44 4«7l(1055)4 444030)4 444 ^44^ ai^( 10 57)1- 4444. = 514 -4Jr(1057) 

4 ^x\d\] 7^44, 44 4443-*l(1060)fe ^=(1070)71-4 4^^(1079, 1080, 1081, 1082, 1083, 1084, 

1085, 1086)4 4°d44 444(1079)=- 4^ 4(1065)*11 flfe 4 1 = 4 = *H x] ^4^44 4 s d(1011)4 44 

414 HflH 44 444^4 ol^l^l ^4^-1 *^44 ^^m. ^1^4(1080)^ ^^^11(1065)^1 4fe ^1 2 *1 
^1^1 ^^5.4^ 21^(1012)4 tc|-4*ll^ Hfis4^ 4 n l^l ^4h.-1 ^14*1^1^. ^1^^(1081, 

1082, 1083, 1084, 1085, 1086)^ 4^ *H(1065)<^I $l$= H^lS 4 u l A ^^#5-4^ ^^^(1013, 1014, 

1015, 1016, 1017, 1018)4 W Hfl«§« 4*H ^^^1 *^14 *1?^1?M. ^.^-^^S, ^14^* 
^ ojPixi tiioiE^. ^14 ^ 4_T7. E44 aij:^ 44Ei ^H(1070)^1 sl^fl t414^^ ^i*4 ^1S^ 4 
^. 

4s HUE 4^(1040)P-5 : - ^11^ 4^71(1005)^1 £\<% X|#(1030)«l 4 1 3l-^ 0 ll ^e}, S^(1011, 1012, 1013, 1014, 
1015, 1016, 1017, 1018)4 ^} nfllAfl 4^ ^U-Jf^ 0 ! ^#(1030, 1025) 4°ll H4S4^-}. ^1^(1035, 

1030)^1 i^! 4^1^1 ^5}, V}*)^ ^ = (1070)fe HflH 4^B^ ^*fl 3« ?i^l£ *14 

^1 ^1°1^# ^^*K^ ^1-^(1035, 1030)4 ^^1°11 H^E1&4. 

44^1 tfl$ ci4^| ^i4E)fe ^4. 4# ---4, 4-4 ^ 444 ibi^h g/H^l 4^1fl ^1^1 

^1# Sfe^^i, d l^l^l ^414^ 444^ 4*1* o]^M 44^1 ^# A J-°il =^ssl^4 44^4. «1^4 ^Hl 

4, 27fl 4E4 °1^14 t^tlc 5g H dii4 ^ 514. ^1 1 ^1 = 4 ^o]^ 4 1 01^4(^1^ ^4, s 

Sn(frog) *414^1 44H1 ^44^1 ^ 2 4 = 4 01^4 flldl^t 4 2 *l^l^lC<^ia ^1^144 34 5L 

4s 44)^11 444 4 $14. *1^14 ^41^ 4^4 *441 fs^lsl *414 n<>]^ 44 4/iE^r 4 14 4 2 4 = 4 
0414 40^^ 3x44^ 444 4^4 3x44 4 44. 4^4 0144 44^^ HSs 44 444^ if«l^ 

H4^3 4^1S 4*1^ HEn o|n|44 asis 44 4 44 »1444 34 H^iS 444 S44fe 4*1 

44)4 ^4°-?4 =4E 44 444°H ^« 4 44. 244 ^4^1 ^344 ^44 a^n^ ^4 
e 4sK°im h!b1(1066))4 ^ 1 444 4 1 °l n 14(°im ss^ ^4144 h^e 44)4 444^ 

4 1 4H4 *1^I4 4°1^1# 444 4 4^1, 44(°11# ^r*H, ^14(1067, 1068, 1069))4 4 2 4 4 4 4 

2 oi44Hi # ^4, 44 ci^44 34 44)<^1 444fe 4 2 4S4 *1^14 ^l^f 4 44. 4 1 4s 

4 =4= b1b14 444^ 4 l 4 = 4 £S E 44^(^14 4^3(1015)4 4^ =4= 4^11^4 444*11 4=- — 
sis 44^r)4 4 1 *H4M]# *1^144 44)# =4J= 4 4 4^ 4 2 4 = 4 «l3J|4 444fe 

4 2 4 = 4 =4= 4^Hm ^*i, 4^3(1016, 1017, 1018)4 4^ =4= 4^^^ 444*11 4^r =4= 4^4^)4 
4 2 *144(*im 44 °1445l 34 S4= 44)^- S4 = 4 4 44. °ls4, 4*14 H4= 44^*1 444^ 
444 24 *H4# S&1= 4 4 44(°114 fi-<H, 4^^r(1015, 1016, 1017, 1018)4 4^-b H4= 44^4 444 
^ 47H1 4*1*1 ^4 4 44). 
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iF.fe, 444 44^44 44 444 444^ 444 444# 444 4 ^4. ^i# ^ oh*i 7 > ch=*i 4^ 

4 44 444SS S4S4 4 Sfl4. 44* 444, 27fl?l 4^4 O.S. fAloJ H^Ssq^. Tg-f, Aj-o^ 

4444 444 4444 4-44 44## S4S4S4, 444 4444 44 4444 H4s ^^if> 4s 

S444tr S5St^TJ>, 444 444 444 4444 444 4444 S4S44 44 44 4 4S4 S4S 4 

444 4~§-4-fe 4 444, 444 A^*] 44* 4S4 444 444 s - o irf 

444 4 .*- fr s^£f 

40^(0^ ^ h^e ^ ^ci # olu).xl 3Me))^ fl-^ A^EflHl^ , ^ 4444406044 4 

4 4 1 444 4 4444 444 t - ssifo| tq-e =fl 4 44(44 ^<H, H44 444(1010)4 44 4444) A} 
444 444 4 $14. =S-£fi 4444 444 444 ^*Sl^r £?]£-^-5?lE 4444 

44 4444. SSSt^ 344 4# ^444, "It 444 444 444 444 444# 4444. 4 1 44 444 

44 444 #44 444 4444, 4 3 44 444 2)144 4a4 4 4a4 4 4444, 4 3 4* 444 444 = 
44 515S# 4444. 444 44, = s^44 444 44 44 47-114 4^4 4 44£fe ^S444 =i£f5] 4 
^ 44 44 4-44 444 4^44 4/s^ iSS?lH^ 4^5^44 4 4^4 4444. 44 44, ssifsl 4 l 
44 44 444 44 444 SSS44 4 2 44 44 444 444 4 44 4a4 4 4a4 4^444 44 4 4 
44. 44 4 4-^4444 4444 4 4, ft 44 4444^4 444 S44 4 44. 

HSS14 4 1 4 44 444 444 4* ^4* 4444. «ie ^4-fr, 44, 4*4, 444, 444 4* 
^ 4** 44 44* ^^44. 444, 5LSS#4 4 l 4:44 444s^-4 444 #4(444^ 44 #^-# 
4^444r *44s^-44 #4)* #^44£^ 444 4*44 4 4^s^4 444fe 4*4 444 
44 « 4 $14-. 

HSS54 44 444 444 444 ^4* 441 44 444 4444^ S**4. 4-8-444 4 

444^ 44* 4-44, 44 44E4 724(twisted) 4, £ 44*# Sfl-44. 444 4444^4 44 HSif 
* #44 4*4(^, «4^4 44 §4^4 444)4 ^4 ^ ^*4## ^44^ 4* 44(^, 

4* 44)4 <8Efl* 4444. 4^4 ^ifl^ 144 -1-^ ^444. 4^ ^4, ^4 £4 S* ^4 

44# 44^4, 4-4 444 44; 44 5L4(*MI#* 7}^<ls.)7} a.4 S44 « 4 44^4 ^4- 444 44; 
n4-T7- '+ 'a 4^4^ 44 4^4^ ^-4 4 ii4 4^ S44±i4 4^4^-4 44 s4 ^Hl 44 sssj-^ 4 
Si4. £t, ^44 4* 444 4* 44 4 44 4444 4444^ 4** 4444. *m 1-4, 

444 44 444 444 4^4^44 44s ^|o)e^# 444^1 44 4 1 444 444 *4 44 5 H4 

4 44^44 444 4^4 4444 4444 44 4 2 444 444 44 444 ift 4 44. 

444 4 44444 444 444 Hilffil 4 1 44 44 4444. =SS44 5LSS44 4 2 44 44 444 
4 44 44^44 444 444 4444 44 444 444 444 4J> 44s 444^4 444^± 4444 44 
44(4, 45J44 444^ 444 44 4s4s 4444). sss44 4 2 44 44 4444 4444 

44 444 44 J1444 44^44 4444 4444 44444, 444 4444 4^44^, £££14 4 2 4 
4 4444 444^-4(44 44, 4^44 44) 444fe 4444 4444. 5-4, =?-£t^ 444 4-44(not- 
cnabicd) 4-4, 444 44(cnabicd) 4"4, 444 444 44 44 44 44, 44&^ 444 44 444 44 444 
4 44 ^44 444 444 4 44. 444 444 4444 444 444^ 444 444 444 4444 44, 4 
2 44 44 =sjl#4 44 444 44 444 4 44. 44s, =S£#4 44471- 44 4>4s 44 S^4fe 44 
444 4 44. 

3,4 1.25 471-44=4 ^444, ^44(severai) 444 4^4 444 4 4S4 4444, 444^± 4 
44 4^4 44, 44444 4fe 444 44 44(4# 44, 0 44 10 4s44)4 444 4 44. 

444 444 44 ^44 444 4444 4445144, sast^ 444 44^s 4444 S*3., 444 444 4 
44 44 44^r 444 444 444 444 4 $14. 4# 44, sss44 10" 12 444 4s 444(ber; 4, 
44 4^44 4444 4444 44 4S4 444 44)4 444 4 4^-4, BER4 44 44 44 4444 424 
4 444 ss4 4 4444. 
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= S-£fSl Xl 2 44 T^|ol^ Xl4^1 ^ clS^f 4^44. SI 3^ 44^4-^-, DC- 13 

4 x 14-ii jeel. ^44 XI4471 ^tsfl ^ -g-^ (adaptive) 8B/10B isiS-CByte Oriented DC BalancedCO, 4) 8B/10B 
Partitioned Block Transmission Code'4 ^^^.S., Franaszek 4<i 44 v]^ j=-#| 43: 4,486,73924 711*1^) XI tcf 
4 ^1*1^71- SlS^SU c]S^E]ir 44 4^44. I X| 44, 451^4 Bfl^ 444 4 §l^r 

44 444 4444. <g tflPj 4^ s/jo. ^ ol ^j ^ -P^KspeciaD 44 ^AS^ 4444. Bflo]^ 44 444 

Sla 1 ^ 45H14 44 47l 7flA]^t 4^ ^ *i b| s|i5 j±t oiuixi TSfloiHl sfl3J)-g- 444t 44, 44 44 

444 444 4^- ^HflS] 44^4. X|S #<H, 44 44 444 ^7-ll# ^144^1 ^e|X4H(primitive) 

^4 ri|?|iEf 44471 ^14 444 4 §14. 4^*3 51 4^4^ ^4^, ^ 244 5l4E^r ^iri. 

tg-° : fl4 of|e] «/5b 4^4 4 §14. 44^1 44X1X14 4& ^314 ?l3tg ^ q=7tg a^.g. 

X 4X1 ^4 4 §1^4 Xei4 ^4 51 4 57^5=1 134144 DC-«i!lit 4-X4 4 §14. 

= ££^4 X 3 44 44^1 ^EflSl Bfl^ 44^4 444 S^.^l^^^ =11 5 X) tfl4 

3.44 4^44. tlM^I 4^14 Hel4J Al2>(start of frame), ^441 44, 4 =e|°] #j?.(end of frame)# S44?-4 
4^44. i££t^ 3M*| afl^l^ tfl6f| 44 rdlo]^ 44?^ ^o] 4 4-g-^ 4^44. X# ^4 ^4l3 X^X4 

TSflOl^ 44 *J EllX^l 444 4X 271-Xl ^14 4=541 ^ 7 fl4 4 §lJ7, *]v)X\ ^ E| Z]}^ H5] 

134 flSfl 443^ <>M*1 *Mb)«- 5i44 ^ .^1^ dl^Ei 2fl^^ r}s ^Hfl^ ^iL ^ ^ §1 

uf. t^m, H^l^ 7]^-, r^it] >a)^ ^ HEfloi ^ ^^e} s^fi} MsH, mn?} sfl^i 1 

n =v $14. 3i?h xh ^15^ ^ eh ^1 44. 2ii?j£i ^-§-01 avoiu ^ a^-. ^14 

o] a o >o1*>^^«] tljclEi sfl^l^l tfl-gfl a>-§-^[ ^ 514. a- Hsl^ ff.§fi1 ^^^1 rflsH 

^f^^<H Ell °1 ^ 3fl^!-& -&£7f #71-51 sig^ Al^BfloHTil ^s§4ir^ol r^olEl Hfl^4A o >ol«> 

Hell^ 71^ 01-g-^ ^ ^^-^ ^oflofl^, Hell°rl S D Ji^ ^4 gj/Hife ^^1* ^ Si4. <^1# ^H, 

^1*1^ ^^i^ ^14# Tsi a^-^ ^ 514. 

SHlfe 7l^ ^fe 4^1^ (finding) h?.£#4 95 -S-^l^Ml # ^ 5i4. ^l^i, = 

SSf^r 4°1^ ^H 1 ^ ^SSa(Fibre Channel Protocol)sl ^^#<a ^ SI4(^ ?H 'FCP'fe-, ^>fl^«>l|^ ^S^l^, 
ANSI X3 230-1994^1 a J-a^1*1 7 fl a! American National Standards Institution^^! °d ^l-^fl a}<£) 

FCP(MFCP)^ HS£#S1 XI 1 27flf^5_Al FCP^l xll 1 27fl^(^, FC-0 ^ FC-1)# ^ ^.-Tl, ^ 7fl7l^ 

3 Ell °1 ^ 3fl^°l HB11°J ff^4^ FCP^l ^1 3%^, FC-2)4 s-^-ar ^ §14. ^^^^^i, 7l 

7}4*1H olc^ HS£€-(6l4, 'GEP')(IEEE 802.3ae 10 7l7>4 6 lS <>lH^i 31fe IEEE 802. 3z 7l7>4 6 lH 
a^)*l 4-§-« *r 5^4. 

MFCPfe iL4 4\^s\7\ ^^^11 ^AlKfuii) FCP iL4 ^iif r d i«l« ^ §1 44^1 4^- 

& FCPSl i4 ell«l^7-l A^-slfe- il4 fe^ ell^sl AlHl^&sHr 4 el e]i^ 7 j-^ .17.^^1 ^tt4. 5^4, S?. 

tflom aJ-o^a-I y dSo B^ -g-ole^l *> - o^o,^, 0^ fAMo S S^L^Sl 4^1 BimoU tflgH ^ 

(transmitting party) ^ =v- A l-¥- (receiving partyHl aliS] e|ii 2i4^-°l t^ 1 ^ ^1 7l re(l-E-ol4. °Hl-# e H, eHoIbII- 
4*4^1 *44^r^l 2^4, e)^^7V A42l7l nflg-ofl, cflolEjif 2) ^ 6f| ^^5? ^ ojrf. MFCP^r Efl<3EjS- ^ 

4zl 4^^4 S44^ FCP^l 4^1 Eim^l ^l*fl ^1^1^- ^«i«> ^ ^4. soi, ^^^^ rfl^i^ ai 

i«!si A4S44 444 4 §17] ^14^11 , H?U=Elfe 44^1 ^4 44^11 Efl4 444 4^1 °1^41 A44^r 
7-lEfl 45i 71^^01 MFCP# 4 514. B c 4, FCP°1M 4^^l 43:444 ^ MFCP^l 44 eli^ 

?14, *] 44 7i^^4 f^4^£ 444 tfl^«^], ^41H 444 *4441 4^14 

(off-the shelf) FPGA(43i 5Sa|7^ 7l|o|s <Hel|ol)# 4«i4- 4 §14. 

£ 114 s^s4°ll 4^ ^144 ^44fe 7-1^^(1100)^1 4°H^.^-ar 4444. fl«B 

£44 7Ha]4 44 4*1 MFCPH 4 §14. ^1^¥!(1100)4 Xliiel(1105), HMb| ^=(1110), 4i = Hfll«H(1115), 

51 =4^ 4^1(1120)# S444. ^1-Eel(1105), Ei|oiEl ^ = (1110), 51 ^ = ^11*1(1115)^44^^ 7fl§J4 ^34^1 

(PC)°ll ifl 4 §l r -f. XI Sel(1105)fe 44741 44 -S-^ 43: 4 4 (Peripheral Component Interconnect, PCI) v]^, 

PCI-X(444 44741 44-S-ci 42.44) «li, PCI qiHelli «li, 3ife 4€- -^144 44 *147>44 

DMA-°J}4^7f4 Xlael^ 4 §14. Xlssiir ei41e^ ^ = (1110)^ si4 s^n^t ^4 °H*1 t^I^bI* 7-144^^1 

444E+. 

4iSS^H(ili5)^ *441 Xl^lBlsl 444 *1^4 Xl£el(ll05)s 444 4 §14. ^}^\ 

(lll0)fe *1^1^1 Eii^iEi ^553 4A37l(ii25)XH 6]nixi t-i41e^ afl44 A5>g^ 7 i oi^n 0^14 r-i4iE^# 4 §14. 
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^O^ 44 4^4 ol^Xl BflolEi 44 ^71(1125)^1^ 4*14 444 444 3£^W. 01*1*1 ^HEl 

« ^lP.el(1105)S 444-fer 33 °1$H, i = E*MU115)fe- *H 44^# 40^ ^=(1110)5. 444 4 $Z4. 44 
44(1120)# 4444 flSfl 444 4 444 « tfl4 *H3# 3^4 - 44. ^ r^jolEi 44 

4 sfl^l ^71(1145)^4 ^14 ^l^lE^^-Bl -r $14. 

olulx] r^jolEi 3)1^(1165)4 ^£ olulx] T^jolE] 444 2L$]<=>J a}*}, V}o}^ 44 4 4&# S444. ^flo^ 4 

44 = 444 44 = 44 44°114 444 4 St 44*1 Tg|olB|# 3-4?^4. d 144 ifldlE) ^l^^l 44 n e |ol 341^1 
4 44*Rr = -^-44 44 *144 444 T^o^ i?Jl BJ-*1 4 4,44 n^oj ^4 4 He |ol 45s 5^44 4^r <>1 
ulxl rflol^ 444 4^ 4 4 44. o^s S4 H £lf o 3 2 -hU= Hifloj a] 4, 44 o]^P) ^ 5^Jf 444^r ^ ol 
4 3,552 HIS 4^=4 oi^lxl, 4 32-h1j= =^01 454 ^44^4 014*1 *fl<>le| 444 4x34 4 $14. 

Olulx] T^olE) 2fl^°lH ^4 444 44^4 = 44 ^HH = 4 = 44 444°H =H444. ^iM, =44 444 8 
44 =s]E -a 4 444^- S«>4 t 44, nslEj 44 ofl uflgfl ^1)44 4 o] E-) 444 444 = 4 = 44 4444 4 

$ 44-^ 444 87fl 444 444^ 44 xi dioiEl^ 3144 4 $14. 01*14 ^441 444 4^ 041454^4 

4°14# 444 4iUr §14. #4, 5£Ifi 44^1 40^ 440] zj-z[ ? _] 44 4444 4 

4 01*144 oj4^ ^44514 4-44 4 $45-4, 444 4444 4^ 4444 444 =3is f 4 7H i 444 

4H1# ^4, = 4 = ^^fls-ol o o i^4 H^tg ^44 44 > 01^4 ^40] 4<y 40101^514, oli- 4<y oja^^A.?. ?t 

4 4.Ai^o 1 i4 i 01*14 rfloit-^i .^1 1 4711 4^-^°l 4 1 ^l^l^H ^fl -§-«!■ 31 ^1^1^ ^44^4 4 2 4711 Jf^^l 
4 2 01*1 *H tfl-g-cl-t- 44, t-lloiEl ^44 8 5Ls]s 4^ 4^^& aI^^^^ 2 7H o^^i^e^ 01*14 ^41 

^ ^ SM. ^^5-1 dlolEl ^l^lol 2 7H£l 4^1 ^ ol*l 4 tllolEi^ Sft ^ §l^r ^-f , ^ 

Jfl^ 4^1^1-4 27flsq 4014 .^1^4 avo,]a-i 27H oiu)xi(7 E v44 -*-^*)^ ^^^^ s]-g-«W. ^44, 1=144^ 
^7114 °]v]x]&3,^iS] 044I ^Ji# 4 °i<H, 6 l^r ^l^l^l^ S.^o] m^YSr S^IH ^-^ « 

^-4^0!! si-s| ^Ai4_o.5i_ 01 =-014^ 401 4-§-4^. 41^^ ^ofl^^, ifl^^ 8^ d l A o v ^ ^-tl* 

&Si.yy &°.*\, T%°]n tffl 51^ ^-711 ^#4°11 ^-g-^fe El si 4^ &&(^, ^#)^ S^l-^ 

3 Si^-. efl-a #<H, z]-zj-si S^IH ^7fl ^4^71- ^4 aeilr H^lH^t- ^-f , <=>1 ^1 ^1 3MtH3 ^«-* 6 l A o^lft 
sale 44 ^^^1 slsfl seistl^ ^^1 A^Elfe- ^ V<:> 1^ Se-^l 51144^.4, 01*14 iSH^fe- t41 ci b1 afl^- 0 -^- ^ 

401 ^olEi ^14(1170)4 t^H cllolEi 45!£ Hefl<y 44, djolEl 44 ^ Hell^J a^tif. ^olEi ^]4£ 

•i^l ^ Ji© sol, ^l^-& 4-oio>n^4 r^oifl ^ S -4^ S 4Ei E^tl-^sl 4 

oio}n^4 H4_E44^.s^ tfloiE-i |£4^2i 4311 pgiL-i- £ft <r 514. a^ E o 5 ats] ^£df| 44 

^B-, Hb]^ ff.§4 ^jf.# 3 c .fe- #iAl?lir 4lt = 51 El ^-7fl=r# ^4)-^^^ ^4 a^-*>4. 

^ife H&iS S-^-sl ^r£, S^S fi-^l 4?>, S&IS ^-7111-4 7H^ ^-8: ^4. 

n?A^ ^ ^ feSl^P-S 1 - 27H°1 *m-$r 4 51°-^. *11 1 ^]»1E^ tljolEi ^H(1110)^Ei 

S^I^ ^1(1120)^51 4«o>^ °l n l^l ^441 4"i°lJi, 7)1 2 "3=^^ Tin rijom 44014. 01*1 4 41tl 3] 

401 44^4 4b^-f, tih ^441 ^1401 c-iioiEi ^S(iii0)S^Ei =4^ -^1(1120)S t-iioiE^ 4-5101 

^ $14. i# 4°14 451^, °144 ^14^1 sfl44 ^44 ^-jl, t^H ^44^ 444 4*# 

4447H1 ^tft 44^°1 *fl?* ^ °144 ^041 451 4s 44011 ^44 4 44. ^ 4= ^4^4, o^i^ifl. s4J= 
4fe 714, <^i# 0414a 3i fe 4^ AHfe 401 d|oiE^ 3D 44 4-8-4 4?^ ^7'414. 

44 7II44 HS£4^4 44, 4* 44 4 44 444 if#c 44%t=44 444 ^4«1 ^14444 444, 44 
4°41 444 S44 444120)^4^1 44^1 4 = (ino)s 44 444 4*4 4 44 °144 4°1H 4 

44 H44 444120)^ 444_4. ^44^ 444 44 27H4 S4 444 44 4 °144 44^4 444 4^4 
4# 444^4, 44 444 5££ti? 44^1 ^44 4 $14. 

01*14 4 01 El 44 4 44 ^oiBj 444 434/4^3-4(1130)44 42^44. 434/434(1130)^ 8D/10B-42 
44 4o1e1# 4^44 4 $14. 4^44 444 21144 *444(transceiver)(1135)4 44 4444. 44 
^I7l(ii35)fe 444120)^1 44^ 44 44(1140)4 cflsfl ^041 4514 ^4 4 444514 4444. 

S44 444120)44, FGPGA4 444 4^ 44444 ^ 47>44^r 444 444 44 4/iE^r 444sl 

4 444t 4444(1150)44 4°14 444 4* 44&fe 444^4 4444. 444 444 8B/10B 4^4 ^ 
011 44 434/4^4(1155)44 434/4344 4 44. 4«i^ 44^144, 8B/10B-434 d 144 4& 714*1 4 
444 ^44 4-4 444 d l^# 44 DC «14/-# ii^4 4 $14. 44 444 44^1(4444 44 ¥^-4^1^)^ 
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3* 31133 DC *S4^# -Q-444 S4 4 $43-3, 3-14^ fl J2^! 3^3 33-3 -3 sat*. m 334 113 33 
433(1160)33 4 $14. 33* 113 3134 3# ^"3, = 43 51-&3 4^3 44 43 ^iL# 4 $1 

3. H3 434 3*13 3=-^T°-S-43 34r3fe 33 333 -g-^cq 31^3-^33 /fl^ ^ flcK 

£ 114 4-^S 7fl34 ^ 44~& 4 = ^^11 & A] 7)414 33 = 4# 4 $14. MFCPIl 33, 

5Slt-°l 11 1 44 44471(1135, 1150), 34 34(1140) 51 3^ #33 34 433 34 4343. MFCP 

3 11 2 44 323/323(1130, 1155)3 33 443t 423 4 323 4343~. MFCP3 11 344 333 

3*13 33 H^7l(1125), 113 333 33 3^3(1145), 113 3*13 33 ^3(1160)3 33 433^ 333 
333 34 = 313 ^44 4343. 

12-hr = ^-£43 43 3133-s 443fe- ^^-11^3 *-g-?-33. Jt^tt a] , 3*13^ 44 33^3-3 43 43 
4444. 3# #3, *^£ir 343 3^3 0.^3.33 3133-1- sq«- = 33 31 j= 343^r 434 433 4 $14. 

3 33 344 tq-s t - *>3 7 fl34 ^ 4 914. 

^11(1210)^1^, 3^ 3.^-3 ^A] xVxl S 444 11 ^1 ^ 7> 4444. 3# #3, 313 3 tt 1H 34433060)4 
44 111 4 4 43 £43 = 43 43 £ 443 t 333 1] ^1 St 111 3)333 4 $14. 3 33 1" 3 33 3 = , 3L 

fe 4* 414 333 4^ 4433 433 4 $14. 

431(1220)33, 31*13 333 3333. 3# s-i, 31331 333 31333 44, 114 31*13 3141 3333, 31 
6137V 111 3*134 34, 33 31*1 El 313 3 3344. 3113 434 ss.Efsl il 3 43 44 3344. = ££4 
1 11 3 #4 = 33 3L44 444 4 $11 343, 3)1^1 474^ n^oj a^v, ^1*13 4^, ^ H 3l°J #fi4 44 H31 
°rl 4 44. ^S43fe 31*13 H^J* 44 31*13 4414! 444 3H3-H 5E442 Heil^l 3£4^1 4& 

4^ 4 4-°-cl, B c fe- W^ir 3413 3144 44€ 31*134 ^^^(translated) 34* S.^ 4 4 

4. ^-ol, 11^ 31*137V ^^11 4*11 Hfi^ 41D 44« 34, 1H 31*13 31^1 44=H 44-J 4 4 
^4, ^^4 4n4 SfV« §i4(^ll- *<4 31*13 ^^4 ^^^11 *H444 anf iff 4 44). a 4& ^1 
?, 31337V 3^14 31334 ^4, 314 333fe 33 43^- safe- 4441:, =4^ 41^14 H4S 44 ^^4 

4 3344^1 3143-fe 444# sfe 4314220)^14 °134 3133°H 4 $ife 4441-s 44* 4 44. 

43K1230HH, 3133 3144 42^44. 3133 3144 H?.£fsl 11 2 f-11 43 42^3^, 31*13 444 tl2^ 
^ qa^t 4 7 §44, a* °113 ^ «TI3 4^44. 3133 31^4 ?i4 41°114 8B/l0B-42^ ^^]*ll 4 

3 42*344. 334i^°ll 43, 3133 3154 8 3S44 10-3S 44 ^4(character)3- 42^44. 44 ^}S, 

4 wis 444 4*S 3^313 3 (running disparity)^- 2^^^ 3133 444 fl«t 4^ ft iL^37l $| sfl 3*13 
^S^*li3 'l' 4 '0'4 4fi^(34 43, DC 44^4V 11434 44. 

431(1240)34, 42*34 3133 3154 44 43^43 44 41?- 4444. 42*34 333 3144 S?.£S2l 11 
l 44 44 4444. £S£f?l 11 l 44 ^33 34 444 4344. 443. SJLS44 11 l 44 443(444 
34 $J43 4 44), 44 43, 4 443(434 44433 343 444)4 434 4 44. 4344 44 4514 
S444; 234^3 'l' sl^t '0'3 443tr 44 443 ^3. 347V44 34 443 3 3. 5 443, 443 4 44 
433 33 343^ 331 4^3 44 3L4334 44. 

431(1250)33, 333 3143 4444. 333 334 im =43 433 4 4fe 44 4333 444 4 4 
4. 43, 331 434 S33 433 34^ 43 434 FPGA4 4 4fe 43333 434 4 4^3, 433^ 
£44 11 1 43 44 4344. 

431(1260)33, 4234 3133 3134 32344. 3*13 444 Hsst3 3 2 43 44 32344. 443, 3 
# 3133 354 8D/10B-423 ^33 43 3234 4 44. 333 334 3# ft«H 443# 5£44fe 
FPGA4 343 4 $J,^r 4^-33 32333 3234 4 44. 

431(1270)33, 31*134 333 33^43 3344. 34 ft<H. 333 333 333 333 334 34, 333 
333^ 333 33^43 4334 111 31*13fe 134 31*133 ^1 344 43 S3J=4^31 144 4 $1 
4. a 4& 3^3, 3*13 433 ill 3*13 434 34, 3*13 33^434 ill 3-M-7V 334 4 42 3# « 
3 H33 4333 44^1 434 4 $14. 
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£ 4444 444 4^ ^ 7l^f P-^t, 4 4^144 44=1 ^a 44# ol^sl ^7>4 ^?.f at 4^4 

2ft S^Kr, 444 44 SIS., at 444 i=E^o1, JS-^ol at 4=31444 4^ 4 44. 4^ 4^ 
44 444 ^ ^ s.^ 5tS.n^7>^ 4^ at 44# 4?r44 44 444 4 e) 

444 444 44 at ^44 44^ 44 444 4«fl 4^ §4 717-11-^71-^ 44 44 at 444 44 44 4 
Jr44 xjx 4444 ifl^-E] 44 ol^pq ^= H ^ 4 44. 53=^ ILSLH^dLsLH^, ^5^4 

4, 444444, at ^44)4 ^s^n <?l_4 at 44 <?l_4# S44t 444 ^44 =sn5ii 

4 44-^ 714H 4 4:4(stand-alone) = Xn^g cl^a] at *2.-i-x4 , sl^^e^ A-jx^-'g, at 44^ 444 4 

4444 444 4^ 44^# SL44t °J44 «g Hfl S 4 $14. 444 ^S^44 h>^a] 4^4 444t 44 

444. Sia^ 4& HSn^ St tll^l^f il44t 444 $144 gflig- a^ao,) 444 1 44, at- 4 
44 a44 (coordinated) 44-&(4# -&4, 44 °144 ^X-H^n^, B c t SE^l 44# 444)a 

444 4 $14. 444 5^x^44 444 4 ^^1^1 at 444 44#4 ^4 444 444 444 at 444 4 
#4 444 4444 4x4^4 ^4 Aj-^^^^r.^ ^hsj ^ 

7fl a] 5=1 444 44 44^4 it^ 4 4444 71144 H^1i 4 a 4 <y ^ 4444 44 44 4 #4 4 

44 44 444 444 4t44 444a4 44 4 44 444 axn44 444t 44 4 44 axn44t ax 
*fl*H *lsl) AjtslU 4 ^cf. HXA-Hi ^ x4 <^1^ #4. fpga at ASIC(^^^ 4451-^)4 45L .^^ 4 

sum ^44 4 4t 7114^ 444 4*H1 4*11 4=34 4 44. 

444 4*S^1 444 = ?4^t €-4, H J44 4 44 4^- 4^l3SHS^14, 4 °J44 ^44 444 

444^ °J-°4^ 44 °14-°-l H^^lt ^444. 444^s, =s4^it 4^1 ^1^4 afe ^4 0 V-11^ 4a^l 
at «1 S-4^44 ^1*14 ^ 4 3 3* 4444. 4^44 €4 ^Ht ^^j^- -M*S4fe =3>H 5 4^ 5 ^1 6 14# 
444^ 44 6 144 4?-sl 44*14. 444-°-?_, 4^4^ ^1# i°l, 44, 4471 4^3 B c _t 44 4^3.4 4*1, 
4°14^ 444^ 44 *144 4-8-4 44 * S4444, a=fe 44 °144 4 -§-4 ^4 44^4 44 
4^4, at 44 6 144 444 44 44s flH4t- 4*4^4 at *1 S £¥§ 44 5-44444 ^^-S 4 $14. 
4=4 4^ ^ 4°14# 44 47H 444 4iL 7flel4t, #4 4^-4 ^l?-4 44 # ^ 

44 44^-4 4^51, #4, eprom, eeprom 4 !-2ll A l 4-5-^1 44; 44 4^^, 44 4^ a 

t *15-^! ilia; 444 4 CD-ROM ^ DVD-ROM tiiat Sf)-44. SS^14 ^ ^laelt 44 -8-^ S4 

4?-^ 4sfl 44£l44 47l 4?-^l 4 44. 

a}-§-*}4£1 -S-jL^l-g-g: 4*44 fl«fl, 7fl4^. 44 1 4-S-4 4 ?liH^ S4^4 °H« -^4, CRTC4-4 4 

4;) Bit LCD(^4 4^#^l d l) ff-444 4^ 4^#5ll d l 44 4 ^ 4-§-47> 4^4°ll ^1*4 4 4^ 

44^ at SS144 44 £°J^ 4*14 /Mr ?344 444 44* 4 44. at 44444 4s4-§-^ .^l*47l 
4*11 4& *J44 4471- 4 44. §-4. 4-8-7H14 ^1*4 4^44. ^1# 4*1, 444 4^4, *344 4^ 
Bfl s c t 444 4^ a -34 44 0 J44 ^Efl4 4^44 4 4°-4. A>-g-xK?_444 °d^4 44, 4, at 444 

°d^4 S44t °J44 444 4 44. 

444 44^r 4-4= 44(-^l# 44), 4^^114 44(^1# 4«el4*14 44) at =^s-4= 4 

4(^m ^°1, 7fl 4 € 444 44^s. 4447)- 4^444 4 4t 15 ji*HM at ^44 444 4^4°!^^ A*\ 
t #4*14H 444)# S44t 44 E 3 4a«!^114 444 4 44. 4^44 44^r4 44 4Hfl£l4 4 

^ q^ig TiflolB] ^14 ^44 ^4 B c t 4^H1 4^ 4^4444. 44 4S^^4 LANQocal area network) 

4 WAN(widc area network), <^1# -1:^ o]t^^ i*>«T;4. 

44^ 4^44 #4*14£ 4 44# iff 4 44. #4*14s 4 44t 4S4^# 44 444^ 4^44 
4^1 ^s. t£o\x\ 44. #4°14 = 4 444 4711 1 444 4 4^44 4^ #4°1 4^-44 4 Tim 44 1 

5S^f4 HS-nfi^l 44 ^14^44. 

444 44^41- 44^1^4, 4t« 4^°1 ^l^-^^ 4 44t ^4 4444 44. a 12^1 £44 

HS^lit 4 7H 4 *J44 Ha^lliS ^1^4444, 444 44°llt 44 4/at 4 i> 14 HS^l|i# iff =^ 
$14. 444, 4^ ^4^1t 44 4444^44 44444 ^l^=fl4. 

4 4 * 444 M^S 
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7F. l£ H€E Al^igsl ^xp.ol^. 

51 2 ^ £ 3^ 51 1^1 Al^EA^ it 5 jE ^ gj st^e Jf-zfl^ H fl^# i+E|-ifl*r 51^. 

51 5fe 4H€ ^Hl^ = 7fl^*.S ^iflir 51*1. 

51 7, 51 8 ^ 51 9^r 3i^J= ^Xfl l t^?1 £-S<*fl r4& °1 u l x l *| £-&>P^ ^<*fl# ^-t^flfe- 51^. 

10^ Ai^ig^ ^^H^ 7fl=5=^. 

11 ^ =aEfi tq-e|- tiHtiS- *1^5i. 

51 12fe HS£t^l ^ c]|olHlt S^^r S£*|i *-g-51. 
t}°J=* Kl^H ^-^fe ^fl* ^Ef-flcf. 
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